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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve emission 
efficiency of a self-luminous display element. 
SOLUTION: A self-luminous display element 1 is 
equipped with a light- emitting layer and a pair of 
electrodes 2, 3 arranged so as to pinch the emission 
layer to impress an electric field on the emission layer 4. 
A diffraction structure 10 having a cycle-structure is 
provided at one of the pair of the electrode 2, 3, and the 
form of the cycle-structure for any given place has 
nearly the same cycle with rays emitted to all directions 
from the light-emitting layer 4. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spontaneous light type display device to which the diffraction structure which is 
the spontaneous light type display device equipped with the luminous layer and the electrode of 
the pair for being prepared so that this luminous layer may be inserted, and impressing electric 
field to this luminous layer, and has periodic structure at least in one side of said electrode is 
prepared, and the configuration of said periodic structure in the location of arbitration is 
characterized by to have the period of abbreviation identitas to the beam of light of almost all 
the directions emitted from said luminous layer. 

[Claim 2] The spontaneous light type display device according to claim 1 characterized by 
equipping said diffraction structure with the microstructure rearranged from closest packing 
arrangement. 

[Claim 3] A luminous layer and the electrode of the pair for being prepared so that this luminous 
layer may be inserted, and impressing electric field to this luminous layer, It is the spontaneous 
light type display device equipped with the ****** structure which is prepared at least in one 
side of this electrode, and has periodic structure. The spontaneous light type display device 
which the light emitted from said luminous layer is the linearly polarized light or the abbreviation 
linearly polarized light, and is characterized by the direction of a repeat of said periodic structure 
in said diffraction structure and the polarization direction of said light abbreviation being in 
agreement and in agreement. 

[Claim 4] A luminous layer and the electrode of the pair for being prepared so that this luminous 
layer may be inserted, and impressing electric field to this luminous layer, It is the spontaneous 
light type display device equipped with the ****** structure which is prepared at least in one 
side of this electrode, and has periodic structure. The spontaneous light type display device 
which the light emitted from said luminous layer is the linearly polarized light or the abbreviation 
linearly polarized light, and is characterized by the direction of a repeat of said periodic structure 
in said diffraction structure and the polarization direction of said light intersecting 
perpendicularly or abbreviation intersecting perpendicularly. 

[Claim 5] The spontaneous light type display device according to claim 3 or 4 characterized by 
being the diffraction grating in which said diffraction structure has a straight-line-like grid. 
[Claim 6] The spontaneous light type display device which it is the display device which comes 
to have a substrate and a light-emitting part at least, and periodic structure is prepared in said 
substrate, and is characterized by installing a polarization layer so that the polarization direction 
and direction of a repeat of said periodic structure may abbreviation be in agreement and in 
agreement at the optical drawing side side of this substrate. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable display device for a spontaneous 

light type display like an electroluminescence (EL) component. 

[0002] 

[Description of the Prior Art] An electronic display is roughly classified into two classes 
according to the usage of a beam of light. It is the light-receiving mold display which the 
controlling element itself in which one of them forms a display does not emit light, but operates 
as the so-called shutter for penetrating and intercepting outdoor daylight, and constitutes a 
display, and others are spontaneous light type displays which the controlling element itself emits 
light and a user is made to recognize as brightness. 

[0003] As a light-receiving mold display, the liquid crystal display (LCD) is known well and it has 
spread widely now. As a spontaneous light type display, there are organic electroluminescence 
(electroluminescence) including the cold cathode tube (CRT) which has spread most now, 
inorganic [ EL ], a plasma display panel (PDP), a light emitting diode display (LED), a fluorescent 
indicator tube display (VFD), a field emission display (FED), etc. There are some spontaneous 
light type displays from which utilization already began, and development is actively performed 
about other things. 

[0004] Since the light-receiving mold indicating equipment represented by LCD needs the light 
source and the back light is [ usually it has a back light and ] always on irrespective of the 
aspect of display information, the power which is not mostly different from all display conditions 
will be consumed. On the other hand, since only a part with the need of switching on the light 
consumes power according to display information, a spontaneous light type display has 
theoretically the advantage that there is little power consumption as compared with a light- 
receiving mold display. 

[0005] Moreover, since LCD which is the representation of a light-receiving mold display uses 
the polarization control by the birefringence of liquid crystal, the advantage that this problem 
does not almost exist is also shown in a spontaneous light type display to the thing with the so- 
called strong angle-of-visibility dependency which changes a display condition a lot according to 
the direction to observe. 

[0006] Furthermore, in order that LCD may use the molecular orientation change originating in 
the dielectric anisotropy of the liquid crystal which is the organic elastic matter, theoretically, 
the response time to an electrical signal is one or more mses, and, for this reason, the problem 
of the animation after-image originating in the lateness of a such response produces it. On the 
other hand, since the spontaneous light type display with which development is furthered as 
mentioned above uses transition of a carrier called an electron and an electron hole, electron 
emission, plasma discharge, etc., it is the order of a nanosecond, and the response time is so 
high-speed that it does not become as compared with liquid crystal, and the animation after- 
image originating in the lateness of a response does not become a problem. 

[0007] Thus, although it is a spontaneous light type display with many advantages, now only CRT 
is put in practical use completely and LCD is still in use [ the thing ] as a flat-surface display 
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predicted that need will be extended increasingly from now on. One of the big causes that a 
spontaneous light type display is not put in practical use is the lowness of the luminous 
efficiency. Although its power consumption is large since LCD must make a back light always 
turn on for lighting, the luminous efficiency, brightness, a life, etc. are the techniques completed 
in every property, and there is almost no problem in stability practically in the point of continuing 
emitting light efficiently for a long time. On the other hand, in a spontaneous light type display, 
the actual condition is that the fundamental property of continuing emitting light efficiently to 
long duration stability has not reached even practical level. 

[0008] In order to raise the stability and luminous efficiency of a spontaneous light type display, 
development of luminescent material is furthered, but in order to perform a full color display, it is 
necessary to solve such a technical technical problem about each of the ingredient which emits 
light in red, blue, and green. For this reason, it is not easy to develop the luminescent material 
for the possible spontaneous light type display of a full color display. 

[0009] For this reason, the technique of raising stability and luminous efficiency without being 
dependent on luminescent material is needed. Especially in EL display, I hear that the light which 
total reflection will be carried out by the interface with the substrate and atmospheric air which 
constitute a display among the light emitted from the luminous layer, and does not arrive at the 
exterior of a display exists, and there is a big problem. Since the refractive index of luminescent 
material is larger than the refractive index of a substrate or atmospheric air, this is mainly 
produced. 

[0010] One of the approaches of solving the problem of such total reflection in EL display is 
preparing a straightHine-like diffraction grating in each of EL display device which constitutes EL 
display, as shown in (a) of drawing 14 , and (b). Since advance of light changes with diffraction 
gratings, the penetration include angle to an interface can also change and total reflection can 
be reduced. In drawing 14 , the EL display device 1 has the structure which carried out the 
laminating of a back plate 2, a luminous layer 4, a reflexible transparent electrode 3, and a 
reflexible diffraction grating 5 to this order. In addition, the light by which 6 was emitted from the 
luminous layer 4, and 7 show the emission center of a luminous layer 4. Since a part of light 
which total reflection was carried out by the interface among the light 6 emitted from the 
luminous layer 4 by having adopted such structure, and was not able to reach outside will be 
diffracted by the diffraction grating 5, it can change a travelling direction, total reflection 
conditions will be avoided and it will reach outside, the amount of the beam of light which 
reaches from the EL display device 1 to the exterior as a result will increase, and luminous 
efficiency improves rather than the case where there is no diffraction grating 5. However, in 
having used the so-called simple diffraction grating as a diffraction grating 5, since almost all 
other light is not influenced of diffraction although a light perpendicular to a diffraction grating 5 
among the beams of light emitted from an emission center 7 is diffracted like the above and 
reached outside so that clearly from drawing 14 , the actual condition is that luminous efficiency 
does not improve so much. 

[001 1] In order to solve the problem of the total reflection in EL display device, as shown in (a) 
of drawing 15 , and (b), the proposal which uses two-dimensional diffraction-grating 5' which 
prepared the alternate grid was made. However, since the beam of light of most by which 
incidence is carried out in the direction of slant to diffraction-grating 5' also in this case is not 
influenced of diffraction, it is seldom useful to reduction of the quantity of light by which total 
reflection is carried out by the interface, being the same — the purpose — drawing 16 — ( — a 
— ) — and — ( — b — ) — being shown — as — a zone plate — five — " — proposing — 
having — **** . However, not all the beams of light that emitted light also in this case at the 
core of zone plate 5" pass to diffract ideally, and since the beam of light of other most which 
emit light except the core of zone plate 5" is not influenced of diffraction, zone plate 5" of 
drawing 16 as well as the diffraction grating shown in drawing 14 and drawing 15 does not solve a 
total reflection problem effectively. 

[0012] Thus, although it was thought that the diffraction grating shown in drawing 14 - drawing 
16 did not have a dependency over the ingredient of a luminous layer, and raised the luminous 
efficiency of a spontaneous light type display device theoretically, it was not what demonstrates 
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sufficient effectiveness to reduce in fact the light by which total reflection is carried out by the 
interface in a spontaneous light type display device, and raise luminous efficiency. 
[0013] Furthermore, since the quantity of light which can be taken out from an organic 
electroluminescence display device is increased, a projection is formed in one electrode among 
the electrodes of the pair which sandwiches an organic electroluminescence luminous layer, and 
the display device which established the crevice in the electrode of another side is also 
proposed. However, although he is trying for this display device to gather the ejection 
effectiveness of a beam of light using reflection of the beam of light in the electrode of the 
direction which does not use diffraction phenomena and has a crevice, in order that the 
luminescence area of an organic electroluminescence luminous layer may decrease by the 
projection formed in the electrode of another side, brightness will fall compared with the case 
where there is no projection. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention is proposed in view of the above- 
mentioned technical problem, and aims at offering the spontaneous light type display device 
which reduced the rate of the light by which total reflection is carried out by the interface 
among the light emitted out of the luminous layer. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of 
claim 1 It is the spontaneous light type display device equipped with the luminous layer and the 
electrode of the pair for being prepared so that this luminous layer may be inserted, and 
impressing electric field to this luminous layer. The diffraction structure which has periodic 
structure is prepared at least in one side of said electrode, and the spontaneous light type 
display device to which the configuration of said periodic structure in the location of arbitration 
is characterized by having the period of abbreviation identitas to the beam of light of almost all 
the directions emitted from said luminous layer is offered. 

[0016] Invention of claim 2 is equipped with the microstructure by which said diffraction 
structure was rearranged from closest packing arrangement. The electrode of the pair for 
invention of claim 3 being prepared so that a luminous layer and this luminous layer may be 
inserted, and impressing electric field to this luminous layer, It is the spontaneous light type 
display device equipped with the ****** structure which is prepared at least in one side of this 
electrode, and has periodic structure. The light emitted from said luminous layer is the linearly 
polarized light or the abbreviation linearly polarized light, and the spontaneous light type display 
device characterized by the direction of a repeat of said periodic structure in said diffraction 
structure and the polarization direction of said light abbreviation being in agreement and in 
agreement is offered. 

[0017] Moreover, the electrode of the pair for invention of claim 4 being prepared so that a 
luminous layer and this luminous layer may be inserted, and impressing electric field to this 
luminous layer, It is the spontaneous light type display device equipped with the ****** 
structure which is prepared at least in one side of this electrode, and has periodic structure. The 
light emitted from said luminous layer is the linearly polarized light or the abbreviation linearly 
polarized light, and the spontaneous light type display device characterized by the direction of a 
repeat of said periodic structure in said diffraction structure and the polarization direction of 
said light intersecting perpendicularly or abbreviation intersecting perpendicularly is offered. 
[0018] Invention of claim 5 uses said diffraction structure as the diffraction grating which has a 
straight-line-like grid. Invention of claim 6 is the display device equipped with the substrate and 
the light-emitting part at least, and periodic structure is prepared in said substrate and it offers 
the spontaneous light type display device characterized by installing a polarization layer in the 
optical drawing side side of this substrate so that the polarization direction and direction of a 
repeat of said periodic structure may abbreviation be in agreement and in agreement. 
[0019] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the gestalt of operation of 
the some of the spontaneous light type display device concerning this invention is explained. In 
addition, in the following explanation, the same reference figure will be given to the same or, 
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same component also in the conventional spontaneous light type display device shown in drawing 
14 - drawing 16 . 

[0020] Drawing 1 shows the gestalt of operation of the 1st of the spontaneous light type display 
device concerning this invention. In this drawing, a spontaneous light type display device is the 
EL light emitting device 1, and has a luminous layer 4 and the electrodes 2 and 3 of the pair for 
making a luminous layer 4 emit light by pinching this luminous layer 4 and impressing electric 
field to a luminous layer 4 like the conventional spontaneous light type display device shown in 
drawing 14 - drawing 16 . Practical, in order to raise the brightness by the side of an observer, it 
is good to use the electrode of the side near an observer as a transparent electrode 3, and to 
use as a reflector 2 the electrode which counters it. In the EL light emitting device 1, the 
diffraction structure 10 for controlling that total reflection of the light emitted within the 
luminous layer 4 is carried out by the equipment interface is further formed in the field of the 
opposite side in the luminous layer 4 of a transparent electrode 3. The diffraction structure 10 
has the structure which arranged many microstructures 1 1 so that it might become the 
configuration of having the period of abbreviation identitas to the beam of light of all the 
luminescence directions in the location of the arbitration in a luminous layer 4. 
[0021] You may make it arrange the diffraction structure 10 between a reflector 2 and a 
luminous layer 4, as shown in (a) of drawing 2 , and (b) instead of installing in a transparent 
electrode 3 side, as shown in drawing 1 . In drawing 2 , the diffraction structure 10 is formed by 
forming many microstructures 1 1 in the field of the opposite side in the transparent electrode 3 
of a luminous layer 4, and a reflector 2 is formed on the diffraction structure 10. A 
microstructure 11 is the hole (pit) and projection object which have a circular cross section, for 
example. 

[0022] Drawin g 3 is drawing for explaining arrangement of the microstructure 1 1 in the diffraction 
structure 10, and a microstructure 11 shows the diffraction structure arranged so that it may 
have the period of abbreviation identitas centering on the location of the arbitration in the EL 
light emitting device 1. That is, when the concentric circle centering on the core of four 
microstructures 1 1 of arbitration is drawn and the radiation direction is seen from this core, also 
in which radiation direction, the microstructure 1 1 is arranged with the period of abbreviation 
identitas. the beam of light of all the luminescence directions that carry out incidence to the 
diffraction structure 10 of the EL light emitting device 1 by arrangement which will go away 
microstructure 1 1 , and which was carried out — receiving — abbreviation — since the 
diffraction structure of having the same period can be offered, compared with the spontaneous 
light type display using a conventional diffraction grating and a conventional zone plate, the 
luminous efficiency of the EL light emitting device 1 can be raised sharply. 
[0023] (a) of drawing 4 and (b) are drawings explaining the one approach of arranging a 
microstructure 1 1 so that it may have the period of abbreviation identitas to the beam of light of 
all the luminescence directions that carry out incidence in the field of the diffraction structure 
10, when a microstructure 1 1 is the pit of the diameter of said. First, as shown in (a) of drawing 
4 , the condition of having carried out closest packing arrangement of the microstructure 1 1 is 
assumed. In this condition, the distance d of the center to center of two microstructures which 
arbitration adjoins is a value with the same it is equal to the diameter of a microstructure and 
said of two microstructures which any adjoin. Next, the value D which multiplied distance d by 
predetermined fixed numbers is calculated, and as shown in (b) of drawing 4 , many 
microstructures 1 1 are rearranged so that the distance of the center to center of two 
microstructures 1 1 which arbitration adjoins may be set to D. A microstructure 1 1 can be 
arranged so that this may have the period of abbreviation identitas to the beam of light of all the 
luminescence directions that carry out incidence in the field of the diffraction structure 10. In 
fact, the period of a microstructure 1 1 has 1 to desirable 20 micrometers. Moreover, in the case 
of a electrochromatic display, it is desirable to change a period according to the wavelength of a 
color for every pixel. 

[0024] Drawing 5 shows the gestalt of operation of the 2nd of the spontaneous light type display 
device concerning this invention. Also in the gestalt of this 2nd operation, a spontaneous light 
type display device is the EL light emitting device 1, and is equipped with the transparent 
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electrode 3 of the electrode of the pair which pinches a luminous layer 4 and this luminous layer 
4 which it comes out on the other hand, and are the back plate 2 of a certain reflexibility, and an 
electrode of another side, and the diffraction structure 12 for controlling the total reflection of 
the light in a display device interface. The beam of light emitted in the luminous layer 4 is the 
linearly polarized light or the abbreviation linearly polarized light which polarized in the direction 
of an arrow head X, and the diffraction structure 12 has the diffraction grating which arranged 
the straight-line-like grid in parallel. In this case, the direction of the grid of the diffraction 
structure 12 is [ abbreviation ] in agreement and in agreement with the polarization direction of 
the light of the linearly polarized light which emitted light from the luminous layer 4, or the 
abbreviation linearly polarized light. Although it is desirable that it is 1 micrometer to 20 
micrometers as for the period of the diffraction grating which the diffraction structure 12 has, in 
the case of a color display component, it is desirable to change a period according to the 
wavelength of a color for every pixel. 

[0025] About emitting light in the linearly polarized light from a luminous layer in EL display 
device, it is indicated by magazine Appl.Phys.Lett. Vol.67, No.11, 23.0ctober1995, p.2436-2438, 
and "Polarized electroluminescence from oriented p-sexiphenyl vacuum-deposited film", and it 
is known, for example that the luminous layer oriented by rubbing etc. in organic 
electroluminescence will produce linearly polarized light luminescence of the direction. Fig.5 of 
this paper show that it is not different from the case of luminescence to which the former is not 
polarizing, i.e., an illuminant child does orientation, luminescence only gathers in the shape of the 
linearly polarized light, and luminescence capacity is not spoiled by orientation of a luminous 
layer, also when total luminescence brightness is polarization luminescence. 
[0026] Similarly, magazine Appl.Phys.Lett. Vol.73, No.11, 14September 1998, and p.1595- 
1597"Polarized light emission from a calamitic liquid crystalline semiconductor dopedwith dyes" 
have reported that the linearly polarized light emitted light, when direct-current bias is 
impressed to a liquid crystallinity semi-conductor. The luminescent material indicated by these 
papers can be used as a luminous layer in the EL display device 1. 

[0027] In addition, although the diffraction structure 12 is installed in the field of the opposite 
side in the luminous layer 4 of a transparent electrode 3 in drawing 5 , you may make it form the 
diffraction structure 12 between a reflector 2 and a luminous layer 4, as shown in (a) of drawing 
6 , and (b). 

[0028] By abbreviation being [ the polarization direction of the linearly polarized light emitted 
from the direction and luminous layer 4 of repeat structure of the diffraction structure 12, or the 
abbreviation linearly polarized light ] in agreement and in agreement, as shown in drawing 5 and 
drawing 6 [ of a grid ] Since almost all light will change a travelling direction with the diffraction 
effects of the diffraction structure 12 and will avoid total reflection conditions The amount of the 
beam of light which arrives at the exterior of a component can be sharply raised as compared 
with the conventional non-polarized luminescence, and luminous efficiency can be raised more 
sharply than the conventional component. 

[0029] Drawing 7 shows the gestalt of operation of the 3rd of the spontaneous light type display 
device concerning this invention. Also in the gestalt of this 3rd operation, a spontaneous light 
type display device is the EL light emitting device 1, and is equipped with the transparent 
electrode 3 of the electrode of the pair which pinches a luminous layer 4 and this luminous layer 
4 which it comes out on the other hand, and are the back plate 2 of a certain reflexibility, and an 
electrode of another side, and the diffraction structure 12 for controlling the total reflection of 
the light in a display device interface. The light 6 emitted in the luminous layer 4 is the linearly 
polarized light or the abbreviation linearly polarized light which polarized in the direction of an 
arrow head Y, and the diffraction structure 1 2 has the diffraction grating which arranged the 
straight-line-like grid in parallel. In this case, the direction of the grid of the diffraction structure 
12 is in the relation between a perpendicular or an abbreviation perpendicular in the polarization 
direction of the light 6 of the linearly polarized light emitted from the luminous layer 4, or the 
abbreviation linearly polarized light. Although it is desirable that it is 1 micrometer to 20 
micrometers as for the period of the diffraction grating which the diffraction structure 12 has, in 
the case of a color display component, it is desirable to change a period according to the 
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wavelength of a color for every pixel. 

[0030] If drawing 8 explains actuation of the EL display device 1 shown in drawing 7 , the light 6 
which came out from the emission center 7 of a luminous layer 4 will be emitted in all the 
directions from an emission center 7. However, since light 6 is the linearly polarized light, the 
radial plane is two-dimensional. That is, the direction Y of the linearly polarized light of the light 
which comes out from an emission center 7 is perpendicular to the radiation travelling direction 
Z of light 6. for this reason, the direction of repeat structure and the polarization direction of the 
light 6 from a luminous layer 4 which the diffraction grating of the diffraction structure 12 has — 
a perpendicular or an abbreviation perpendicular — it is — making — by things Since the 
amount of the beam of light which arrives at the exterior of a component since almost all light 
can change a travelling direction according to an operation of the diffraction structure 12 and 
avoids total reflection conditions improves sharply as compared with the conventional non- 
polarized luminescence, luminous efficiency can be raised more sharply than the conventional 
display device. 

[0031] In addition, although the diffraction structure 12 is installed in the field of the opposite 
side in the luminous layer 4 of a transparent electrode 3 in dra wing 7 , you may make it form the 
diffraction structure 12 between a reflector 2 and a luminous layer 4, as shown in drawing 9 . 
Moreover, the ingredient which can be used for the luminous layer 4 of the EL display device 1 in 
the gestalt of this 3rd operation is the same as the ingredient which can be used for a luminous 
layer 4 in the gestalt of the 2nd operation, and the ingredient indicated by the paper shown 
above is that example. 
[0032] 

[Example] Hereafter, that example is explained about each of the gestalt of the gestalt of 
operation of the 1 st of the spontaneous light type display device concerning this invention - the 
3rd operation. 

[0033] As the 1st example of the spontaneous light type display device concerning invention of 
two ******** about the gestalt of the 1st operation, EL display device of a configuration of 
being shown in drawing 1 was produced. ITO is used for this 1st example as a transparent 
electrode 3, aluminum is used for it as a reflector 2, and the laminating of the luminous layer 4 is 
carried out in the order which electron hole transportation layer alpha-NPD and ITO touch in the 
luminescence organic material Alq3 and electron hole transportation layer alpha-NPD. First, for 
the diameter of 1 micrometer, the pit with a depth of 50A was rearranged from close packed 
structure so that it might become the period of 10 micrometers, and the diffraction structure 10 
was created by forming a pit by etching which used the photolithography method and fluoric acid 
on the glass substrate. Then, ITO was formed in the field in which the pit of a glass substrate 
was formed by vacuum evaporationo, it considered as the transparent electrode 3, aluminum as a 
luminous layer 4 and a reflector 2 was formed in order on it, and EL display device was produced. 
In the luminous layer 4, the thickness of Alq3 made thickness of 2000A and alpha-NPD 1000A. 
[0034] When the direct-current electric field of 7V were impressed to the luminous layer 4 by 
making ITO into straight polarity, having made aluminum as negative polarity, luminescence of 
brightness 500 cd/m2 was able to be checked by 2 the current density of 0.2mA/mm. 
[0035] As the 2nd example of the spontaneous light type display device concerning this 
invention, EL display device shown in drawing 2 was produced. This 2nd example used ITO as a 
transparent electrode 3, and used aluminum as a reflector 2, and the laminating of the luminous 
layer 4 was carried out in the order which electron hole transportation layer alpha-NPD and ITO 
touch in the luminescence organic material Alq3 and electron hole transportation layer alpha- 
NPD. First, the pit with a depth of 50A was rearranged from close packed structure the period of 
10 micrometers for the diameter of 1 micrometer, the pit was formed by etching which used the 
photolithography method and fluoric acid for one field of a glass substrate, and the diffraction 
structure 10 was created. Then, aluminum was formed in the field in which the pit of a glass 
substrate was formed by vacuum evaporationo, the reflector 2 was formed, subsequently to this 
order, a luminous layer 4 and ITO were formed on it, and the EL display device 1 was produced. 
The thickness of Alq3 of a luminous layer 4 made thickness of 2000A and alpha-NPD 1000A. 
[0036] When the direct-current electric field of 7V were impressed to the luminous layer 4 by 
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making ITO into straight polarity, having made aluminum as negative polarity, luminescence of 
brightness 500 cd/m2 was able to be checked by 2 the current density of 0.2mA/mm like the 1st 
example. 

[0037] As an example of a comparison, the usual EL display device which does not form the 
diffraction structure 10 in the 1st example was produced by the same approach, and when the 
direct-current electric field of 7V were impressed to the luminous layer by making ITO into 
straight polarity, having made aluminum as negative polarity, only luminescence of 120 cd/m2 
was able to check brightness by 2 the current density of 0.2mA/mm. This shows that the display 
device of high brightness is producible 3 or more times with power with the more nearly same 
spontaneous light type display device of this invention. Since various ingredients, such as 
luminescent material in this example of a comparison and an electrode material, are completely 
the same as that of the 1st example, it can say [ that the 1st example only raised the 
luminescence capacity which luminescent material originally has, i.e., the effectiveness which 
takes out a light required as a display device outside, and ], and dependability, such as a life, 
does not fall at all. 

[0038] As the 3rd example of the spontaneous light type display device concerning two example 
this inventions about the gestalt of the 2nd operation, EL display device shown in drawing 5 was 
produced. ITO is used for this 3rd example as a transparent electrode 3, aluminum is used for it 
as a reflector 2, and the laminating of the luminous layer 4 is carried out in the order which 
electron hole transportation layer alpha-NPD and ITO touch in the luminescence organic 
material Alq3 and electron hole transportation layer alpha-NPD. First, ITO was formed in the 
field where the diffraction structure 12 which is a diffraction grating with a width of face [ of 1 
micrometer ] and a period of 1 micrometer was formed in one field of a glass substrate, and the 
diffraction grating of a glass substrate was formed in it of etching which used the 
photolithography method and fluoric acid by vacuum evaporationo, and it considered as the 
transparent electrode 3. Subsequently, on ITO, only the thickness of 1000A carried out alpha- 
NPD, only the thickness of 300A carried out vacuum evaporationo formation of Alq3 further, and 
the luminous layer 4 was formed. Then, rubbing of Alq3 was carried out in the same direction as 
the direction of a repeat of a diffraction grating, and again, vacuum evaporationo formation of 
Alq3 was carried out so that it might become 2000A of total thickness. Finally, aluminum was 
formed on the luminous layer 4, the reflector 2 was formed, and the component 1 was produced. 
[0039] When the direct-current electric field of 7V were impressed to the luminous layer 4 by 
making ITO into straight polarity, having made aluminum as negative polarity, luminescence of 
brightness 500 cd/m2 was able to be checked by 2 the current density of 0.2mA/mm. When light 
was observed using the polarizing plate, it was checked that light is polarizing in the direction 
which gave rubbing. 

[0040] As the 4th example of the spontaneous light type display device concerning this 
invention, EL display device shown in drawing 6 was produced. ITO is used for this 4th example 
as a transparent electrode 3, aluminum is used for it as a reflector 2, and the laminating of the 
luminous layer 4 is carried out in the order which electron hole transportation layer alpha-NPD 
and ITO touch in the luminescence organic material Alq3 and electron hole transportation layer 
alpha-NPD. First, aluminum was formed in the field where the diffraction structure 12 which is a 
diffraction grating with a width of face [ of 1 micrometer ] and a period of 1 micrometer was 
formed in one field of a glass substrate, and the diffraction grating of a glass substrate was 
formed in it of etching which used the photolithography method and fluoric acid by vacuum 
evaporationo, and it considered as the reflector 2. Subsequently, only the thickness of 300A 
carried out vacuum evaporationo formation of Alq3 on it. In this way, after carrying out rubbing 
of formed Alq3 in the same direction as the direction of a repeat of a diffraction grating, it is 
total thickness about Alq3 again. Vacuum evaporationo formation was carried out so that it might 
become 2000A. Only the thickness of 1000A formed alpha-NDP on it, the luminous layer 4 was 
formed, finally ITO was formed, and the EL display device 1 was produced. 
[0041] When the direct-current electric field of 7V were impressed to the luminous layer 4 by 
making ITO into straight polarity, having made aluminum as negative polarity, luminescence of 
brightness 500 cd/m2 was able to be checked by 2 the current density of 0.2mA/mm. When light 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/07/25 



JP,2002-158095,A [DETAILED DESCRIPTION] 



8/11 ^— v 



was observed using the polarizing plate, it was checked that light is polarizing in the direction 
which gave rubbing. 

[0042] EL display device which has the luminous layer which does not carry out rubbing 
processing in the 3rd example and the 4th example as an example of a comparison, and has the 
usual diffraction grating was produced in the same procedure, and when the direct-current 
electric field of 7V were impressed to the luminous layer by making ITO into straight polarity, 
having made aluminum as negative polarity, only luminescence of 200 cd/m2 was able to check 
brightness by 2 the current density of 0.2mA/mm. When light was observed using the polarizing 
plate, light did not polarize. 

[0043] As the 5th example of the spontaneous light type display device of invention of two 
******** about the gestalt of the 3rd operation, EL display device shown in drawing 7 was 
produced. ITO is used for this 5th example as a transparent electrode 3, aluminum is used for it 
as a reflector 2, and the laminating of the luminous layer 4 is carried out in the order which 
electron hole transportation layer alpha-NPD and ITO touch in the luminescence organic 
material Alq3 and electron hole transportation layer alpha-NPD. First, by etching which used the 
photolithography method and fluoric acid for one field of a glass substrate, subsequently, the 
diffraction structure 12 which is a diffraction grating with a width of face [ of 1 micrometer ] and 
a period of 1 micrometer was formed, ITO was formed by vacuum evaporation© and it considered 
as the transparent electrode 3, and on it, only the thickness of 1000A carried out alpha-NPD, 
and only the thickness of 300A carried out vacuum evaporation© formation of Alq3 further. Then, 
rubbing of Alq3 was carried out in the perpendicular direction to the direction of a repeat of a 
diffraction grating, again, vacuum evaporation© formation was carried out and Alq3 was made into 
the luminous layer 4 so that it might become 2000A of total thickness. Finally aluminum was 
formed and the EL display device 1 was produced. 

[0044] As the 6th example of the spontaneous light type display device concerning this 
invention, the EL display device 1 shown in drawing 9 was produced. ITO is used for this 6th 
example as a transparent electrode 3, aluminum is used for it as a reflector 2, and the laminating 
of the luminous layer 4 is carried out in the order which electron hole transportation layer alpha- 
NPD and ITO touch in the luminescence organic material Alq3 and electron hole transportation 
layer alpha-NPD. First, aluminum was formed in the field where the diffraction structure 12 
which is a diffraction grating with a width of face [ of 1 micrometer ] and a period of 1 
micrometer was formed in one field of a glass substrate, and the diffraction grating of a glass 
substrate was subsequently formed in it of etching which used the photolithography method and 
fluoric acid by vacuum evaporationo, and it considered as the reflector 2. Then, only the 
thickness of 300A formed Alq3 by vacuum evaporationo on it, rubbing of Alq3 was carried out in 
the perpendicular direction to the direction of a repeat of a diffraction grating, again, Alq3 was 
formed by vacuum evaporationo so that it might become 2000A of total thickness, finally ITO 
was formed, and the EL display device 1 was produced. 

[0045] When the direct-current electric field of 7V were impressed to the luminous layer 4 by 
making ITO into straight polarity, having made aluminum as negative polarity, luminescence of 
brightness 500 cd/m2 was able to be checked by 2 the current density of 0.2mA/mm. When light 
was observed using the polarizing plate, it was checked that light is polarizing in the direction 
which gave rubbing. 

[0046] EL display device which is equipped with the luminous layer which does not carry out 
rubbing processing in the 5th example and the 6th example as an example of a comparison, and 
has the usual diffraction grating was produced, and when the direct-current electric field of 7V 
were impressed to the luminous layer by making ITO into straight polarity, having made aluminum 
as negative polarity, only luminescence of 200 cd/m2 was able to check brightness by 2 the 
current density of 0.2mA/mm. Moreover, when light was observed using the polarizing plate, light 
did not polarize. 

[0047] although the gestalt of the spontaneous light type display device concerning this 
invention and example of the 1st - the 3rd operation have so far been explained — actually — a 
spontaneous light display — general — thinking — ******** — j n order to enable it to use it 
under a broad environment, the big problem of preventing not only the improvement in luminous 
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efficiency but reflection of outdoor daylight must be solved. 

[0048] Although it is easy to recognize, a reflective mold display has the property of being hard 
to recognize, in the strong bright location of outdoor daylight in the weak dark location of 
outdoor daylight, in order to control brightness change by reflecting alphabetic character ****** 
and outdoor daylight. On the contrary, in order that outdoor daylight reflection in the interior of 
equipment or a front face may lower the relative contrast of luminescence, although it is easy to 
recognize a spontaneous light display, it has the property of being hard to recognize, in the weak 
dark location of outdoor daylight, in the strong bright location of outdoor daylight. In the bright 
location of a luminescence mold display, in order to solve the problem of being hard to recognize, 
the approach using a circular polarization of light plate is proposed from the former. The circular 
polarization of light which the approach using this circular polarization of light plate passed the 
circular polarization of light plate, reflected it on the interior of equipment or a front face, and 
became hard flow uses the property that a circular polarization of light plate cannot be 
penetrated. 

[0049] Drawing 10 explains the above-mentioned conventional approach briefly. For example, EL 
display is considered as a spontaneous light display. Luminescence 13 occurs by pinching a 
luminous layer 4 with the reflexibility electrodes 2, such as a metal, and the transparent 
electrodes 3, such as ITO, and impressing electric field. In order to prevent reflection of outdoor 
daylight 14 and to acquire practical contrast, the circular polarization of light component 17 
which carried out the laminating of the quarter-wave length phase contrast component 15 and 
the linearly polarized light component 16 is installed in the outside of a transparent electrode 3. 
The quarter-wave length phase contrast component 15 and the linearly polarized light 
component 16 are arranged so that those main shafts may accomplish the include angle of 45 
degrees mutually. After the outdoor daylight 14 which passed the circular polarization of light 
component 17 in order of the linearly polarized light component 16 and the quarter-wave length 
phase contrast component 15, and turned into the circular polarization of light passes through 
the inside of EL display, it is reflected with a reflector 2, and it is changed into the circular 
polarization of light of hard flow, and passes through the inside of EL display again. By passing 
again the quarter-wave length phase contrast component 15 in this condition, it is changed into 
the linearly polarized light of perpendicular plane of polarization to the polarization shaft of the 
linearly polarized light component 16. In this condition, since the linearly polarized light 
component 16 cannot be passed, it will be in the good dark condition that outdoor daylight 
reflection is not recognized by the observer, and practical contrast can be acquired. 
[0050] It is necessary to take into consideration the outdoor daylight reflection by such circular 
polarization of light component being an important technique it is [ a technique ] indispensable in 
EL display, and it being inadequate just to examine the luminous efficiency of an EL element on 
laboratory level in practical use, always shining, and installing a polarizing element in an ejection 
side. 

[0051] Hereafter, the gestalt of operation of the 4th of the spontaneous light type display device 
concerning this invention is explained using (a) of drawing 11 , and (b). The spontaneous light 
type display device 1 of the gestalt of the 4th operation also carries out the laminating of the 
reflexible back plate 2, a luminous layer 4, and the transparent electrode 3 to this order, forms 
the diffraction structure 12 on a transparent electrode 3, covers the diffraction structure 12 top 
with the transparence substrate 18, and has further the structure of forming the circular 
polarization of light component 17 on the transparence substrate 18. [ as well as the 
spontaneous light type display device shown in drawing 5 ] As shown in (b) of drawing 1 1 , the 
diffraction structure 12 has the diffraction grating which arranged the straight-line-like grid in 
parallel, and or the direction of a repeat of a diffraction grating and the polarization direction 19 
of the circular polarization of light component 1 7 are in agreement, it is arranged to the circular 
polarization of light component 1 7 so that abbreviation coincidence may be carried out. 
[0052] By adopting such structure and installing the circular polarization of light component 17 in 
the optical ejection side of the spontaneous light type display device 1, it becomes possible to 
prevent reflection of outdoor daylight. As a result of total reflection's being avoided by the 
diffraction structure 12 and improving drawing effectiveness, a figure 20 comes to show 
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distribution of luminescence to (b) of drawing 1 1 . 

[0053] The reason which distribution of luminescence comes to show in a figure 20 in (b) of 
drawing 11 is as follows. When the gestalt of the 1st - the 3rd operation of the spontaneous light 
type display device concerning this invention was explained previously, that luminous efficiency 
improves by the diffraction structure 10 said that it is [ of luminescence in alignment with the 
periodic structure of this diffraction structure 1 0 ] a sake. However, in the spontaneous light 
type display device 1 in the gestalt of the 1st - the 3rd operation of this invention, there is more 
luminescence which is not influenced [ it is uninfluential of the diffraction structure ] of a 
microstructure 1 1 or a diffraction grating 12 overwhelmingly. For this reason, in the condition of 
not installing the circular polarization of light component 17, the whole luminous efficiency does 
not improve like expectation. 

[0054] However, since only luminescence of the distribution which improved drawing 
effectiveness by the diffraction structure 12 can be taken out by the circular polarization of light 
component 17 if in agreement and abbreviation in agreement [ the direction of a repeat of the 
periodic structure of the diffraction structure 12, and the polarization direction of the circular 
polarization of light component 1 7 ] when the practically indispensable circular polarization of 
light component 17 is taken into consideration, luminous efficiency can be raised sharply 
practically. 

[0055] Since a transparent electrode 3 is directly formed on the diffraction structure 12 in 
drawing 1 1 , the configuration of the diffraction structure 12 will be reflected in a transparent 
electrode 3, and bad influences, such as poor electric-field impression and poor carrier 
impregnation, may come out depending on the case. What is necessary is to install the 
transparent flattening layers 21, such as a product made of resin, on a transparent electrode 3, 
and just to form the diffraction structure 12 in the flattening layer 21, as shown in d rawin g 12 in 
order to avoid such a bad influence. 

[0056] In addition, in the gestalt of implementation of the 4th of this invention, even if it installs 
the diffraction structure 12 in a transparent electrode 3 side like drawing 1 1 and drawing 12 
about a luminous layer 4, as shown in draw in g 13 , you may form in a reflector 2 side. 
[0057] Since it was [ the direction of a repeat of the periodic structure of the diffraction 
structure 12, and the polarization shaft of the circular polarization of light component 17 / 
abbreviation ] in agreement and in agreement in the gestalt of implementation of the 4th of this 
invention as explained above, as compared with conventional equipment, luminous efficiency can 
be raised sharply practical. Although the structural period of the diffraction structure 12 may be 
the same as that of the case of the conventional spontaneous light type display device shown in 
drawing 14 , it is desirable that it is 1 micrometer to 20 micrometers. Moreover, when applying 
the spontaneous light type display device in the gestalt of the 4th operation to a 
electrochromatic display, it is desirable to change the structural period of the diffraction 
structure 12 according to the wavelength of a color for every pixel. 

[0058] As the 7th example of the spontaneous light type display device concerning invention of 
three ******** about the gestalt of the 4th operation, EL display device shown in drawing 1 1 
was produced. In this EL display device, the laminating of the luminescence organic material Alq3 
and electron hole transportation layer alpha-NPD was carried out, ITO was used for the 
transparent electrode 3, it used aluminum for the reflector 2, and the luminous layer 4 carried 
out the laminating in the order which electron hole transportation layer alpha-NPD and ITO 
touch. First, the diffraction grating with a width of face [ of 1 micrometer ] and a period of 1 
micrometer was formed as the diffraction structure 12 by etching which used the 
photolithography method and fluoric acid for the glass substrate, then ITO was formed in this 
glass substrate by vacuum evaporationo, alpha-NPD was formed by 1000A, Alq3 was formed by 
2000A vacuum evaporationo, finally aluminum was formed, and EL display device was produced. 
Subsequently, the location was decided and the circular polarization of light component which 
combined the quarter-wave length phase contrast component and the polarizing plate so that 
each main shaft might become the include angle of 45 degrees has been arranged so that a 
quarter-wave length phase contrast component may contact the field by the side of the optical 
ejection of EL display device, and so that the polarization direction of a circular polarization of 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/07/25 



JP,2002~158095,A [DETAILED DESCRIPTION] 



11/11 s<— v 



light component may be in agreement with the direction of a repeat of the periodic structure of a 
diffraction grating. 

[0059] In this way, in formed EL display device, when the direct-current electric field of 7V were 
impressed by making ITO into straight polarity, having made aluminum as negative polarity, 
luminescence of brightness 250 cd/m2 was able to be checked by current density 0.2A/mm2. 
[0060] As the 8th example of the spontaneous light type display device concerning this 
invention, EL display device shown in drawing 12 was produced. This EL display device forms the 
resin overcoat currently used with the color filter for LCD as a flattening layer on the diffraction 
grating formed in the glass substrate in the 7th above-mentioned example. Then, when the 
direct-current electric field of 7V were impressed by making ITO into straight polarity, having 
made aluminum as negative polarity, luminescence of brightness 300 cd/m2 was able to be 
checked by 2 the current density of 0.3mA/mm. 

[0061] As the 9th example of the spontaneous light type display device concerning this 
invention, EL display device shown in drawing 1 3 was produced. This EL display device was 
produced in the same procedure as the 7th example except having made the transparent 
electrode and the reflector reverse and having made the order of a laminating of a luminous layer 
reverse. Then, when the direct-current electric field of 7V were impressed by making ITO into 
straight polarity, having made aluminum as negative polarity, brightness 250 cd/m2 and the same 
luminescence as the 7th example were able to be checked by 2 the current density of 
0.2mA/mm. 

[0062] As an example of a comparison, the usual EL display device of the structure which 
removed the diffraction grating from the 7th example was produced similarly. When the direct- 
current electric field of 7V were impressed by making ITO into straight polarity in this EL display 
device, having made aluminum as negative polarity, brightness was able to check only 
luminescence of 80 cd/m2 by 2 the current density of 0.2mA/mm. 
[0063] As mentioned above, although the gestalt and example of some operation of a 
spontaneous light type display device concerning this invention have been explained, this 
invention is not limited to these. 
[0064] 

[Effect of the Invention] As mentioned above, this invention can raise sharply the luminous 
efficiency of a spontaneous light type display device, without being dependent on luminescent 
material, and, moreover, does so the effectiveness according to rank of having no effect on the 
life and dependability of a display device as understood from the place explaining the gestalt and 
example of implementation of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the sectional view of the gestalt of operation of the 1 st of the spontaneous 
light type display device concerning this invention, and (b) is drawing showing the relation 
between the light from a luminous layer, and arrangement of a microstructure. 
[Drawing 2] (a) is the sectional view of the modification of the gestalt of operation of the 1 st of 
the spontaneous light type display device concerning this invention, and (b) is drawing showing 
the relation between the light from a luminous layer, and arrangement of a microstructure. 
[Drawing 3] It is drawing for explaining arrangement of a microstructure. 
[Drawing (a) And (b) is drawing for explaining the method of arrangement of the 
microstructure in the diffraction structure. 

[Drawing 5] (a) is the sectional view of the gestalt of operation of the 2nd of the spontaneous 
light type display device concerning this invention, and (b) is drawing showing the relation 
between the light from a luminous layer, and arrangement of the diffraction structure. 
[Dra win g 6 ] (a) is the sectional view of the modification of the gestalt of operation of the 2nd of 
the spontaneous light type display device concerning this invention, and (b) is drawing showing 
the relation between the light from a luminous layer, and arrangement of the diffraction 
structure. 

[D rawing 7] (a) is the sectional view of the gestalt of operation of the 3rd of the spontaneous 
light type display device concerning this invention, and (b) is drawing showing the relation 
between the light from a luminous layer, and arrangement of the diffraction structure. 
[Drawing 8] (a) And (b) is drawing for explaining the relation of the polarization direction of light 
and radiation travelling direction in the gestalt of the 3rd operation. 

[Drawing 9] (a) is the sectional view of the modification of the gestalt of operation of the 3rd of 
the spontaneous light type display device concerning this invention, and (b) is drawing showing 
the relation between the light from a luminous layer, and arrangement of a microstructure. 
[ Drawing 10] It is drawing for explaining the outdoor daylight acid-resisting technique using a 
circular polarization of light plate. 

[ Drawing 1 1] (a) is the sectional view of the gestalt of operation of the 4th of the spontaneous 
light type display device concerning this invention, and (b) is drawing showing the relation 
between the light from a luminous layer, and the diffraction structure. 

[Drawing 12] It is drawing which is shown in drawing 1 1 and in which showing the modification of 
the gestalt of the 4th operation. 

[Drawing 1 3] It is drawing showing other modifications of the gestalt of the 4th operation shown 
in drawing 1 1 . 

[Drawing 14] (a) is the sectional view of the conventional spontaneous light type display device, 
and (b) is drawing showing the relation between the light from a luminous layer, and a diffraction 
grating. 

[Drawing 1 5] (a) is the sectional view of other conventional spontaneous light type display 
devices, and (b) is drawing showing the relation between the light from a luminous layer, and a 
diffraction grating. 

[Drawing 16] (a) is the sectional view of another conventional spontaneous light type display 
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device, and (b) is drawing showing the relation between the light from a luminous layer, and a 
diffraction grating. 
[Description of Notations] 

1: EL display device 2: Reflector 3: Transparent electrode 4 : [ Luminous layer, ] 6: Light 7: 
Emission center 10: Diffraction structure 1 1 : [ Microstructure, ] 12: Diffraction structure X, Y: 
The polarization direction Z : [ Radiation travelling direction, ] 13: Luminescence 14: Outdoor 
daylight It is a phase reference component about 15:1/4 wave. 16: Linearly polarized light 
component 17: Circular polarization of light component 18: Transparence substrate 19: The 
polarization direction 20: Illuminant cloth 21: Flattening layer 
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tick*), %ft»4fr£f^5ftrcft6©9^Wffi-e£ 
K»ttiT^aPfc5!iai-e*a^ofc3l£€)H»{4, llSfft 

IStfJr^^fffflLfc©-^ HI 4fr6l86fr4«fc5 

[0 0 1 1] E L^jS^fc*j{tS^S*KOffl)H*»ft 
•TSfcablc, HI 5© (a) Rtf (b) fciSsf J: 5 1 % 
TAtfWPfci&W-fc 2 3»57C@Jf*F 5 ' *ffiffl-T 3*1 

RCaW^ HI 6© (a) (b) K 

^•fjca&y-yTV- h 5" fessgsft-cvs,, 
tt«w>£r # s& wk: 0ST * n* k t fff » y - y 7° v 

»fOWi*Stt*l^», Hi 4&tfHl 5}c^-riHffi 
Hi 6©V'->7u-b5" fe££*fH 
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[0 0 12] C©«fc3t, H 1 4-0 1 6K^f leWftB 

[0 0 13] MIC, £$|E L«**?j|p6IX»)tfJtfS* 
10 5<fc?KLfc^3lS¥fcJf3l£ft-tV>5o LfrU £© 

-r %>ft<DmMx<Dytm(D&ttz$mLxytm<Dm ^ w l 
tcmmc x o tw« e l &%M<Dj&mnwtii'j>-r&it 

[0 0 14] 
[0 0 15] 

•5 si* sftTSss^icwraaiiirr 

ft, e«©ilpJf-e©MIEMffl«jg©^«^\ SuIB^l 

[ooi6] n*®2©^a, MEHJ/T«5aft^ a 

«6K«EB* 6SE«« ft fcflMvlfliiWfcfi*. §<to(c 
Lfct©T-feS 0 W*fl3©fifWa s isn^ 

©-M©*Si:, K*«© / >^:< i:fe-7?tSa6fta 

-omma&imt % itmmm- 1 zm*. ft § msm. 
[0017] wttic&Av&m., ffltmt. im 

J6©-*t©*ffii:, IS«ffi© / >^< fct>— ^TfcS.J^ft 

{mftm^mumuftxh d , MisintiT^jifttteits 
sniejiffi«3g©^ <o w l 77 iri t mttttomy&jfa t &m 
50 #!&Mm\&&ir%>£t*mwL£ir%&%ftmm^m 



5 

[ooi8] »*«5©aw{4, mmmmmmwM 

T-^ot, M!E«*£M#!«iijbWBn, KSfeDft 

©ft »> 3i l*iri t t^mm^m-^tmicmm Ltc 

[0 0 19] 

mt%o wT©wwtfc^T, ei 1 4 ~m 1 6 fc 
[0020] gm, z<mwK&z&&ytm%7Fim=f- 

S^ifttELS^lTfet), 014-016 

KfSttB 4 *«*SLT«)ttJi 4 tcSW^Mrairs d tic 

#t^o hewkhu iai#fli©ws*iRi±*««fc 

Uc&i^T, gfc, 3i^S®3©^«4i:{iS*fil© 

^S4rt-e^e>nfc^sssffi^s*t$ 
n*o*»wi-*fci6(oiHisf«fiEK*i o^tsttenSc 

mffifltifift 1 0 tt, JBfcJi 4 ^©ffii©*! pjti?©£t© 
SKIWlRlOJtKlKW b TBSH-©)S^Wr t * 
§ A 5 £»<0«'J^»ig1» 1 1 *m\ b/c#fig£ST 3» 
[0 0 2 1] 0JjT*ifift 10tt, 01 icmtk 5 
tt«3ffl!Jfc:KH-fSttfet>K:, 02tD (a) (b) 
K.*t «fc 5 tSIMS 2 iiUftH 4 fcOWKKB-f 5 <k 
5£bTfc£v\, H2C*^T, HWrflliSftl Ott, IS 
4 ©jfBJMffi 3 S4K*MM©ffi£ ^0*/Mfl36tt 

1 1 s c t «t t) »w- Bn, usTflijfift i o cd 
±KmmM2tf&&2nz> 0 wt'Mmfoi lit. mx. 

[0 0 2 2] 0 3 tt, @fjr#»tf* 1 0 fcfcttSfflMvKlifi 
*ffi^TK*&frBjRS*#lR]fcJI;fc4:£, t^-fnoB* 

7i(B]t4o^Tt>«/j^3ife i i imm-omw-vEmz 

ttTV3„ «'J<tfliS%ll 1 CDC? LfciBS^D, EL 
f&fc#F 1 ©EHfffciStt 1 0 (c A*ft «^T<oa)1Wlfij 
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[0 0 2 3] 04<D ( a ) Rtf (b) 14, »/J^ig«S 1 
1 *^@©kf >y hT**»^lC, [e]ffi«jfi» 1 OcDffiiC 

?&?%±x<D5%ftj]fa(DymicftLxv&ffl--<Dfflm% 

£5M'mmW 1 1 *E«f *-o©#j£*WW 
t£0T*&5 o £t\ 04© (a) E^rj^fc, fR/J\ 
«jg^l 1 *««^«EMLfetttt*3itefS. £©« 

H©E(i d BfrMI&ftOjKSfcS t < , I ^-f tiOW D 

-a- 5 2f@£D^/h«»co^Ttiiii;ffl-efc^o 

10 KltdKmSO-S»**i:fctfD**16, £&©lfc/h 

*l%n i£\ 0 4 cd (b) t^-fJ;?^ ft.«©PD 

o\zmm?z>o cntc^ @»i oosfcA 
ifrs^TosBte&iRiojteKKStLTiftra-ojiJB** 

mat, mmmm 1 1 <omma 1 /zm# 

[0 0 2 4] 0 5(4, CCD5|Bj!{C^§gfg^Sa^*? 
20 ©H2©HSI©Jgffi^LTV^o C©®2©HS6©^ 

^r^sg*fft©wffi*®2i:, mfi<Dmmx&mw 

<D®mmi&l* 1 2 fc^fltATV*. IS^Jl 4 (C4o^TH 
« B nfc3tt««*01 X CD77 IrI t <S3fc L fcillgfl^fe 5 V ^ 

immwmytxh x> , @sf#iis# 1 2 (4ii^«cd^?% 

fti 2 cD^cD^i, «3t«4*»658)tt*tifcittllHH 

■r^o insf«jg#i 2©wrsiHisfig?©^{i, 1 /i 

[0 0 2 5] E La^*?t43^T5831MI^6ilDlSMH3e 

*«3ttbff*ckiciiBbTtt, mar % *tSAp P 1. 

Phys. Lett. Vol. 67, No. IK 2 
3. Octoberl995, p. 2436-243 
8, "Polarized electrolumin 
40 escence from oriented p — s 
exiphenyl vacuum-deposite 
d film" fcK*<£ft"ClBD* W*EL»C*V^Ttt 

it«ffl3t«Jt*^i;*ci:*%i5nTv*. ccDiiicD 

F i g. 5(4, h-*;bfl!>SBfcllS3WH3tt«3t©»&lc 

t. ^*©fa^ b r i ->& t ^wt<r>m & t m t> b a ^ c t , 
%ytmmfamnc^x%xft?mifaLx% 
mmmm^icm^mfxh-Dxmytmtimmhti 

50 [0 0 2 6] IWHit, JSISA p p 1 . Phys. Let 
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t.Vol. 7 3, No. IK 14Septembe 
r 1 9 9 8, p. 1 5 9 5- 1 5 9 7" P o 1 a r i 
zed light emission from a 
calamitic liquid crystal 
line semiconductor dopedw 

1 t h dyes'tt, I B B B tt¥ifttliSit;^7X^ 

t tz 1 1 k ummfttfnytz ntc z t b t ^ 
5 0 e Lmmm? i t*3(ts^si:bT, cns><Dii 

[0 0 2 7] 05tCfe^T{iEl*T«iS{*l 2 til 10 

*«, 86o (a) sff (b) ic*t&5iCs mmmw 

[0 0 2 8] g|5Sr>*K6^-TJ;9lC, ElJfflligftl 

2 ©f§^©$t d jg tmtm 4 ^ 6«« 5 n 

8ifilM3eSfcttl«iaM3KO«t^riSl4:*--aSfc{4 

ftSHjB-rscfct&soT?, m^wmamtzyt 20 

»©**ti^O*lffl3t«)1fifc:Jt«LT*«tift±*«* 
[0 0 2 9] H7tt, CO«BBKff*e583ttS!a^J)fF 

mK^xt, smm&fa&tt e 1 

©Htf/rfPtjIft 1 2fc*H*.TV*„ 5»W 4 fc*V»T38 30 

*6nfc)ifi6tt*HiY©*i6ucffl)eLfc*ini3e**i'> 
¥fftK>jLfcii#f*f*#rao nffffii 

f*l 2©*g?©73f&J«:, fg#Ji4fr5£#6>*lfcM§KB 

yttzftimmmmytfoyt 6 ofi^ fata* s ansa 

[0 0 3 0] 0 7 K^-f E L^*?l ©111^*13 8 1 40 

a, fi7 1 6^7^5^[^f<:S(it$nSo fetch, fte 

ft, fD , d^7^?.trJ5) 1 d©Wl^©^|R]Yii7t6© 
JKIflfT^faZtettbTSircfcSo £©£#>, 0W« 

S 4 5 ©ft 6 ©faft* In] fc tttmitv h 5 

* -5 5 C «fc t> , IS fc/u^TOtjWllDflBJBf* 

i&f 3©T\ ^©^gWc5ija-T5ftlS©»{i^*©ftS 50 
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[0 0 3 1] **5, H7W3^T»llff*li6f*l 2«}g 
Wftffi3©?i!ftH4fc&5ttfJ©St^fi£ttT^S 
1 9 tC^-T «fe 5 1, 0#r«ifi{* 1 2 *E/fcf«ffi 2 

(om 3 <Dnm<DBmKis^T e l gt^m? 1 ©fs^i 4 

[0 0 3 2] 

1 ©nss©^~®3©njE©^©^n-rntov> 
t, ^©n«^^-r§c 

[0033] a 1 ©^M©MMicg§jLa 2o^)iWi 
CO»WK«*g58*aa^3R?©SB l Illi bT, 
Hlte^fWlSOE LajSKS^fcttlKLfco d©^iH 
38^«tt3fcLT I TO, Kif*S2£LTA 

1 igftB4fi%ftWii«^A 1 q 3 tmimm 

m<x-NPDt%, JEfLWMS a — NPDt I TOttf 

^50 A©if>y bttmmi 0 iimtftzkom^Jtrnm 

5 7 -r - j* k 7 -y g?%ffl V > fcx >y f- y f\z «fc 0 JfM-T § 

ctT««jSfti o%{Mtfc 0 m^t, mxmw. 

<D&y htffitttetiltmtc I TO^Ift ck^ffMLT 
Sfi««3^L, ^©±(cfilftS4, S*f*ffi2i;LT 
©A 1 mmcftMLTE L«w*F*f^*!bfco fiftS 
4{Cfel>T, A 1 q 3©iP&ti2 0 0 0 A, a-NPD 
©J¥*« 1 0 0 0 Atbfc 0 
[0 0 3 4] Al^tltt, I T O^IEffilti: LT 7 V 
0*ijW!**»)OT4fc8Jjtab;fcfcc;5* WKftfio. 
2mAWfSt5 0 0 c d/m 2 ©^ft^iSIS1-§il 

[0 0 3 5] C05BWtffi*@5Bta!«^*?0»2ll 
aWi:LT, H2t^-TEL3l^?*f^«bfeo C© 
% 2 H%0im^«S 3 fc bT I T 0^, gfffll 2 i; 
bTA 1 *Jll,\ HftH4iiHftWW*4A 1 q 3i:E 
?L»jMSa-NPD^, KLteiMla-NPD^ I TO 
fcA^fSli-pglSbfCo St", BSl /xmTS^ 5 0 

Aotfy h^isffl i o n mvmmffitumfrzumm 
-a t y >v t^i^ftx ?\c z <o ffM b rmflr 

«3gf*l O^ftfigtfco avT, *7^3S«<oey htf 
JfM^tifcBtA 1 *lSflC«fct)JgjabTSWI*2* 

ML ^^-e, ^©±ic%ftg 4 1 1 To^u©iitc 

ifMLTEL Stt^ 1 *ft» Lfco 4 © A 1 q 

3©J?*f42 00 0A, a-NPD©jp*(il 0 00A 
fcbfe, 

[0 0 3 6] Al%ftltt, I T O^iEStti: LT 7 V 
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(Dummm^m 4 icmnLtctc 3, m 1 mmmt 

mmiC.nm^&O. 2mAWfSl5 00 cd/ 

[0037] smmt LTs m 1 mmmicmmmw 1 

L, A 1 ZfLM&s I T O^IEStti: LT 7 VcDilift* 
W^^ltentaLfciCS, fciffifflgO. 2mA/m 
m' TSfiii 1 2 0 c d /m Ofgft LfrfitHTS Cttf 

^isi-o«7jT-3m±t>i«»a©s^^^K-r 10 

S7*jK?tLT>i»ft£^g^:lfcftir?A 
^[^^fc/ctfT&Siigd^tfT^ 

[0 0 3 8] m 2 QMMmm£M£3i 2 -pommm 

38^**3 fcLT I TO^ SI«ffi2£LTA 1 20 

v\ fm*4&ffimmtmA 1 q 3 taiiia- 

NPD^ iEflJdSMIa-NPDfc I TOfc««»-r*JB 

fcffiit I TO*3MEIIk:«t»)»*LTaWIS3fcLfco 
#^T\ I TO£>±{Ca-NPD£J¥#l OOOAfc 
W\ M(CA 1 q 3*J?&3 0 0 kffifXMlBtiLLXf&t; 

C^lRllCA 1 q 3%7lf^*U fftf A 1 q 3£h-£ 

A/HJ92 0O0Afc&*«k3lcS9t»jaL;fc. «Mfc, 
«3W4©±KAl*»«LTS««i2*«J«U * 

[0 0 3 9] A 1 I T O^IEffittil LT 7 V 

2 m A/mm 2 TWS 5 0 O c d /m ©5£ft*BSgT 3 

7Co 40 
[0 0 4 0] C©f»Hfc«SB^g^*?©il£4* 

m4mmmit, mmnm3£Lx i to^ fist*S2 

£ LT A 1 *JBV\ fSftS 4 A 1 q 3 £ 

IHLflrjMJf a-NPD;£\ TE7L#3^)1 a-NPDi: I T 
0£ftW3*T*JiLfc*>©T£Sc= $f\ **7Xl 

^fcJ-v^yfK&t), til (im, JSWl /tmOIHJfftS 
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2tLfe. ^©ilCA 1 q 3£JP&3 0 0 Kit 

imm&i&Lrco cutMLftA 1 q 3^mm7- 

q3*h-*;l/§iJ¥ 2 000Afcft*«k3tSai** 
Lfco fOBCa-NDP%f*l OOOA/ctfflML 
T«3e*4*»jSU I TO^ffMLTE LS^ 

[0 0 4 1] A 1 SriMIft, I T O^IEStti: LT 7 V 

2 m A/mm' TBS 5 0 0 c d /m <F>Wt%$fmS% 

[0042] tmmt lt, m 3 mteuRt/® 4 

A 1 I T 0£rIEttl4£ LT 7 V 

f8ftJifcBl;taL;fc£i:5, iiSgg0.2mA/mm ! t 

mmt2 0 ocd/m ! ©^jtLMtK-rsct^-e* 

[0 0 4 3] S3jS^ i iqMMtkM3^2o^ li ^ l 

c<omi<D&m.mmm¥<Dm5mffiM£LT. 07 
mnm3£Lx 1 to*. si««2 ^lta 1 *jb 

l/\ S^4tt«ftWflttmA 1 q 3fcjE?LM&Ba- 
NPD%, IE?UHfiWa-NPDfc I TOfcjWRf 4« 

7* hUV^T^-ffii^-y^rffl^fcX-y^ 
^»C«fe*), Ml «Jfil jimO|ilSf«KFT»«lHllff 
Mififtl 2WL #^T\ I TO*^»cj;f30i5!c 
bT31WMS3i:U ^Ci±{Ca-N PD#J¥* 1 0 0 
0 Afctt, MtCA 1 q 3*i?* 3 0 0 Af£ltM«ffML 
fzo *<JM, @t)f^?O«0ML?3f6]tc^LT®il^73 
InltA 1 q 3*7>H>^L, BtfA 1 q 3*b-*;HK 
JP2 0 0 0 Ai:*§ £ fc7{c^#ffMLT5g7 1 6/i4 i:L 
fc 0 SftlCA 1 *JflSU E Lg^*? 1 ^SLfCo 

[0 0 4 4] co^EHtc^sg^e^^^osen 

SWWfcLT, H9 IC^-T E LS^MFf 1 *ftSLfc 0 C 

«»6§is8Wi, wmm£\,x \ to^ s*f*@ 

2 i: LT A |g7 1 eS4(i%^«IWI4A 1 q 3 
£IE?L$BoMlia -NPD%, iEILIijMH a-NPDt I 

TotA^-rsnTauiLfcfeo-esso sf\ *7X 

SSO-jEfOaafc^ 7* hV7ff77j-&£7vm* 
m^fc3-v?-y7K&*), II /im, Iffil ^m©HSf 
*?^**|Hllff«ififtl 2*«)SL, ^^T\ *7Xl 
StOHJJr^^JfM^nfcffit A 1 *lttcb DMl 
TSS*M«2i:L/£ 0 itl^T, *©±KA 1 q3%J?& 

3 0 0 Afc^tf^iOffML, 0flflS^^«OiIL7? 
[PllCMLTSit^TalRltCA 1 q 3*7^^L Stf A 
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1 q 3*h-*;MSJ?2 00 0 AtftZ&oKMmck 
OIIL, mmc I TO^ffMLTE Lg/Ts*? 1 

[00 4 53 Al*&Stt, I TO£lEtttttLT7 V 

2raA/ram ! T*5 0 0 c d /m' ©«3t**Bf * 

e > t iffifak. %tm% ltv « c t mat* ft 
[0046] jtRM t it, us ussflfl&tf n 6 mmm 10 

®»r*?*#r« E L3w#?*ft«U A l fcMffi 
14, I T OSrlEffitti: LT 7 V©itjS*^*^£SlcEP 
tULTztCZ, *^mao. 2mA/mm 2 TiWatt2 0 
0 c d/m , OSBttL^»K , r«C tlfXZftfr-otco 

[0047] cn*^\ c^fgg^tc^sgfg^ss^* 

[0 0 4 8] 0, j*3tt*fi 

wi-* c »c j; o t » mmtzmmt zittb. nwm 
mm t c < t/ ^ i ^ ifit # * So RJtK sisfts^sa 

&l,^^?^tt£*OTLfck©T&5o 

[0049] mo'&mmc-o^rmi oia^i 
%fx.§o ^B^©sittt«« 2 i Tom<Dmmnm 

3 fc «fc D fl^S 4 LMfj^EMnt § C t Hfflt 1 40 

7Xhm?cfet, l/4SSfifflM*?l 5 
OIJttJR?! 6^aSLfcP3(l7 , e*?l 7*3iW«S30 

^fiitsH-r So i / 4 ^sfeffi^*? 1 5 msmm 

3tt«?l ^^©iffl^S^tC 4 5° ©ftS%J& 

"TiSfcEIBSftSo BKMDtJlS? 1 6Rtf 1/4SS 
f4ffiH^? 1 5 OjRtRfflJt*? 1 1 7 MILTRflft 
4ti\ EL*jj*«»*i*aiil/fc», g 

i«S2-es»?nTiM77^«Rfi^ii:sii?n, h 
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mmm^ 1 5 ^HfiaiiTs c t * , asm^ 

7 1 6©0i^k:)WLTSaftfii*iB©iiDIMi)ti£a» 
$nso c©*w?a**aw£*?i 6«i-rsci: 

[0 0 5 0] « LfcRfi©tt* : Ffc<fc*^)tS»tt, E 
[0 0 5 1] LXK HI 1© (a) Rtf (b) 

rau<, ^©^©m^afs^it^fi s 

Itft©?fffi«l2s H7tS4, aHB*ffi 3 

IU j»»«S3©±k:|l$T*ifK*l 2*RW\ @St* 

1 1© (b) {c^fJ;3^ HlfiT«jS{*l 2iiB««© 
[0 0 5 2] C5Lft«Bfi**ffltTRai3iaiS?l 7* 

sis^iy*^*? 1 0 b 0 m Ltjtse-r 5 c t 
asnfciss, «)t©^t4, hi 1© (b) t»*2 

[0 0 5 3] ^H<D%mm\ 1© (b) fcfet^TSP? 

d ©5swt«a i%3ts^^*?©« i~^3©^ 

<D%w<Dm 1 ~® 3 <DnMmmx&f% &mtmm^ 
1 tfe^Tu, @8f«B8»*ft-r*/ivi«i« 1 1 ^ 

i\ C©fci6, RfflJW? 1 7*HBL4i/^K»-ett, 

[0 0 5 4] L^bftj^B, Hffl±^nI^aR{l^*^ 
1 7***Lfc»&, ®Sf«ji{*l 2©J3»!«iS©«i3 

jgb^isifcP3ffl3t*f 1 7©ai)fc*ifiii:*-a«^{4ie 
[0055] mi 1 x^mmmm 3 zmmmfo 1 2 ± 
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U ¥SfUf 2 HCHttrWiitt 1 2 j^ctn 

[0 0 5 6] £*5> C©f^0»4 0*»©fl8!Sfc35^ 
TH\ HSfttififtl 2*5»fcJi4fc|»LT* II 1M* 

hi 2<D&o\cmww.M3<DmicmmLT*>, hi 3t 10 

^1"<k 5 £Elt*S 2 ©ffiiJEJlM LT & mv\ 
[0 0 5 7] &.±J8fflLit&5Ks C OSMBOjg 4 ©S 
*flW&l8fcfcOTH\ @#f«jg{*l 2©jSIW#jg©iiD 

ffigWJSIIHa, Hi 4£^ft#©£f^£Ug**i i © 
M£tm-r°^t>\ i /im^5 2 o jinrefcacfctf 

js^**7-^swcarai-s*&fca\ mmm 20 
[0058] s 4 a^jgMMtkflij^ 3 ^omm 

Hi HC^TE La^*f*ff»bfeo COELS^* 
?fcfe^T, 38tt»4«fift#«*mA l q 3 klEUP! 
^a-NPDk*«fLfcfc©"e&D* 3IWttffi3tC 
HI TO*. fitJ®S2fcfcl:A l*JBV\ lETLtt&Sa 
-NPDfcl TOsbWrSMHTiXJlL/'Co $1*. ElSftt 
3gf*l2kLT, 5?7XSiC7* hUV^7^-S 30 

m©@*9fr?*}&JSU tt^T, CO^XfflfilCI T 
0*2£»{<:.}:»)}&J#U a-NPD^rlOOOA, Al 
q 3£2 000 A^SlCioTJMU fttt£A 
fig LT E L fcfEHLfcc 3K W l / 4 SSffi 

fflMi§7k<ift«k£&^©3E*lil^4 5° ©ft]gE&3 
«fc a fcllfc&^fcPMBfc*?*, l / 4 tSSfifflM* 

La^*?o)tt)a»)Wbiiioiai:»ji*t««t 

fc. 

[0 0 5 9] C?LTffM£nfcE L^lHHcfc^ 
T, A 1 ^titt, I TO%]E«ttkLT7 VOitSS* 
H*91ftlLfcfcC«, «^t*Jg0. 2 A/mm ! T'Bfi2 
5 0 c d /m z ©JBfcfcWrs C fc#T**fc„ 

[0 0 6 0] C©«Wfc«*i«)tti!a^*FO«8* 
fifi0IJkl/t, HI 2KitELS^I?%ftB!lf;. C 
©E LS.^m^i, ±IE©H7^MiJ^*3^T^^XS 
*k3JSLfc[II&rt&?±fc, TOfcJikLT, LCDffl 
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*}gJ«Lfc*)<01»**o *CTf, A 1 £Httffi, I TO 
%mo. 3mA/mm 2 T»fi3 0 0 c d/m 2 ©%ft%6| 

Iff* eifc 

[0 0 6 l] t i!Bl®*jjs*?©£ 9 §1 
jffiffiJkLT, HI 3 Ka** EL Lfco C 

©ELg*JR?fi, a$tff££4tilCk$i8!K:U 8 
ftl ©«Jll«fcjMK: LfeJGtfMi» 7 ^MiJ k BI«o#« 

2mA/mm z TiW)S2 5 0 c d/m k, W, 7 H»J k Ifl 
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